Expression of human telomerase reverse transcriptase mediates the senescence of mesenchymal stem cells through the PI3K/AKT signaling pathway.
Multipotent mesenchymal stem cells (MSCs) are widely used as seed cells in studies of tissue engineering and regenerative medicine; however, their clinical application is limited due to replicative senescence. It has been demonstrated that telomerase expression extends the lifespan and maintains the bone-forming ability of MSCs; however, the detailed role and the underlying molecular mechanisms in MSCs remain largely unknown. In the present study, we found that senescence was associated with human telomerase reverse transcriptase (hTERT) expression, and telomere length and telomerase activity. We established a short interfering RNA (siRNA) targeting hTERT and a gene expression vector carrying hTERT and transfected these into the MSCs to investigate the detailed role and the underlying molecular mechanisms of action of hTERT in MSCs. We found that the downregulation of hTERT by siRNA markedly decreased telomere length and telomerase activity in the MSCs, whereas the overexpression of hTERT increased telomere length and telomerase activity in the MSCs. The downregulation of hTERT inhibited cell proliferation and promoted the senescence and apoptosis of MSCs, whereas the upregulation of hTERT increased cell proliferation and decreased the senescence and apoptosis of MSCs. Of note, we also found that the activation of the PI3K/AKT signaling pathway was mediated by hTERT and that blocking this pathway using LY294002 inhibited hTERT expression, induced senescence and decreased the proliferation of MSCs. These findings reveal a previously unknown regulatory mechanism of hTERT, indicating that hTERT mediates the senescence of MSCs through the PI3K/AKT signaling pathway.